ONE of the commonest problems in electrocardiography is the interpretation of STf-seienmelnt depression and T-wvave inversion without other characteristic changes, particularly when there is clinical uncertainty regarldiiig the presenmce and nature of an acute coronary attack. A commoni solution, often nnsatisfactory to the clinician receiving the report, is the statement "'The ST-seginent and T-wave changes are nonspecific abnorinali- 
ties." A careful analysis of the degree of ST depression and character and depth of inversion of the T waves and a correlation of these findings with clinical conditions may enable us to arrive at a more definite electrocardiog,raphic diagnosis. Since 110 such systematic analysis has been reported, this study was undertaken.
Method
The electrocardiogramns of 1,000 consecutive adult in-patients interpreted by the members of the cardiology staff of The M1ount Sinai Hospital, were reviewed and correlated with the clinical status of the patients.
The findings are representative of records of a large, voluntary metropolitan hospital. The adult patients were from both the ward and private niedical and surgical services during a period of approximately 4 months. Although usually the records were taken for specific clinical indications, some represented routine preoperative electrocardiograins in the elderly age group. Records that primarily involved abnormalities in rhythm were excluded from the study.
The abnormal electrocardiograms were classified into the following groups: acute and healed transmural myocardial infarction; bundle-branch block; ventricular hypertrophy; pericarditis. There remained a large abnormal group that did not satisfy recognized criteria for any of the above groups, with changes that were designated nonspecific ST-segment and T-wave abnormalities.
The depth of ST-segmnenit depression and of T-wave inversion was contrasted in those patients *ST depression less than 0.5 mm.; T flat or inverted less than 1 mm.
tST depressed more than 0.5 mm.; T inverted more than 1 mm. of those without such To summarize, the probability that the STsegment depressions and T-wave inversions were associated with and due to the episode of recent acute cardiac pain was indicated by the combination of ST depression ad T-wave inversion with a depth of more than 1/2 mm. of the ST depression and more than 1 mm. inversion of the T wave, by isolated T-wave inversion of more than 2 mm. and especially by more than 5 mm. in the midprecordial leads, and by an ischemic contour of the ST segment that is depressed more than 1/2 mm.
The combination of such electrocardiographic findings and a history of recent acute cardiac pain usually indicates that the electrocardiographic changes were caused by recent myocardial ischemia or necrosis. How In fact it is probable that the ST-segment depression and T-wave inversion observed in patients with subendocardial necrosis are due to the associated ischemia rather than to the necrosis itself. Thus, if subendocardial necrosis occurred in the patients with pain lasting more than 1/2 hour, the electrocardiographic changes would be undistinguishable from those in patients experiencing recent cardiac pain for less than 1/2 hour even if ischemia and no necrosis was present in the latter group. A differentiation between subendocardial ischemia and subendocardial necrosis would be indicated by differences in the duration and severity of the pain and by various observations and laboratory findings. The electrocardiographic changes themselves could only be reported as indicating subendocardial ischemia or necrosis. Summary A study was made of 1,000 consecutive adult in-patient electrocardiograms to deterCirculeation, Volume XXIII, May 1961 mine the possibility of making a more precise diagnosis than "nonspecific ST and T-wave changes. " More than 50 per cent (209) of the 410 abnormal electrocardiograms (exclusive of arrhythmias) were characterized by nonspecific depression of ST segment or T wave inversion, or both.
These 209 cases comprised four groups: (1) 46 patients (22 per cent) had received digitalis, which could account for the ST-T changes; (2) 57 patients (27 per cent) had had an acute episode of cardiac pain within 5 days prior to the electrocardiogram; (3) 57 patients (27 per cent) had had no recent cardiac pain but suffered from some disease that could be regarded as a possible cause for the ST-T changes; and (4) 49 patients (24 per cent) had no apparent cause for the electrocardiographic changes. In the last group, in contrast with the others, the ST-segment depression was less than 0.5 mm. and the T-wave inversion less than 1 mm.
In patients with recent cardiac pain, as contrasted with those without such pain, the electrocardiograms were characterized by a combination of ST depression and T-wave inversion, with a depth of more than 1/2 mm. of the ST depression and more than 1 mm. inversion of the T wave, by isolated T-wave inversion of more than 2 mm. and especially by more than 5 mm. in the midprecordial leads, and by an ischemic contour of the ST segment that is depressed more than 2 mm.
There was no definite difference in the electrocardiographic findings in the patients with recent cardiac pain of less than ½2 hour and those with recent cardiac pain of more than ½/2 hour when the cases with transmural infarction (Q-wave changes) were excluded. This is compatible with the concept that the electrocardiogram usually does not distinguish between subendoeardial ischemia and subendocardial necrosis. The latter differentiation would depend on multiple clinieal and laboratory findings.
